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1 EWRRRUBREE

(1) —&hdk

SREREERE [PIRRRE) OFEBINRICDONT

0o

SRR 25 AEFE ORI, Rk 25 4F 4 A 22 A BBIGA L, 34 HITA OXR5E (8 158 T A) 12
WTRAZE/ L TWo, £, IHE TOREIRTEIORZZEITONTH, W TR
SROM I AT T ORI % FLE L 7= do M DA — b= ETORERNR EIC LV %2
B ZAT, HERATNTH OR BRI T L CORZBZEBITINL TR Y | %2203 80. 8% & 72

STW5D, *!

F7-. PR 24 4 11 H 1 B 6L, & BRSO EHiEENZ BT b FUR I 2 3205 L

TW5, %2

72k, XA 269,354 44D 9O B, 94, A%DZ2E T OV CUIRASRE e E L, FESEmEn 2 %
HELTWNG, x4

EBR R TH26412831 BHRAE( 1 B I5AREHETRERE)
o ZREHN) ERAEHN)
S ok | _ W HEESHAREAK))
w | TER %) A —RBRENRE
4 4 (4/7) 5 (9/4) [ AT z(x/%) | A2 % (/%) |B 5 (h/9)[C % (%/9)
s | 47766 41561 (87.0) | 1,949 41522 (99.9) | 26278(63.3) | 15026 (36.2) | 218 (0.5) 0 (0.0)
st | 163264 | 139289 (853) | 3905| 109002 (999) | 76120 (547) | 61985(446) | 986 (07) 1(00)
e | 122,873 88554 (72.4) 293 73666 (83.2) | 32407 (440) | 40,668 (55.2) | 591 (08) 0(0.0)
a3 | 333408| 260354 (808) | 6147| 254280 (94.4) | 134805 (53.0) | 117,679 (46.3) | 1,795 (0.7) 1(00)
G TIIO N EA TR25E12831 BRE( 1B 15 ERESETRERR)
TIoK 3R - O3EOAK(EA)
HREEHN)
rEH (2]
5. 1mmil E 5.0mmTF 20.1mm3 £ 20.0mmELTF
7 1. 4/7) 9 (9/7) I(x/7) + (#/7)
s TV 41522 216 (05) 228 (0.5) 1(00) 14,949 (36.0)
%ﬁgﬁﬁéﬁigi‘f 139,092 972 (0.7) 729 (0.5) 9 (0.0) 62,095 (44.6)
I 73666 590 (0.8) 398 (05) 1(00) 40,832 (55.4)
ait 254280 | 1778 (0.7) 1,355 (0.5) 11(00) 117876 (46.4)

LISl

RBE, BEH1 O EEY,
SRR LA OERERFIRBIEZ 2 R0E, BRI 2 D LB,

SO TRTR BRI E, B3 L0,
SRS B E R DR & MR O EITER 4 D 2 B,
@/ U E L TEREINTWDEIEDOHOIE, T ADRIR TAEHN 1009272 5720508 H 5,
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(2) —kidk
R ESLER RSO TIE, Pk 25 4F 6 A DIRAERHIOIEE 2K Y . & et

IZBRD TR R, RS RAE 1,796 40D 5 5 83. 0WDZZ0H V. 2D HH 90. 1 %D IR
DB ZAE T LTV D, %5

Tz, BRBENERKRFLSNC S, AL 25 4F 7 A TR DAL AW EHO 2 25D
A FEMRERAIC IV T, SRR A e L T\ D,

72k, PR 25 4 11 A X, BAMRE IR O—FIZ B W T IR E A BfA L T B,
BUE, 18EA BT 5 R0 DR#E OO R— N F—L 5k L, ®ELTn5,

HEBIR R TH256E12831 B EE
SBEK(N) HEREH(A)
neEg|
(A 2px e RERE ERDEE
(%) (%) e -
SEMEZ SRS E
7 1 (4/7) 9 (9/4) T/ | @ | o | F G/
T34
EHETRETAT 218 192 (88.1) 187 (97.4) 12 (6.4) 41(21.9) 134 (71.7) 89 ( 66.4)
FR245EHE
SeiEmAre 5| 00/ 872 (88.3) 826 (947) | 50(61) | 217(263) | 559 (67.7) | 243 (435)
TR54
ERETHETA = 591 426 (72.1) 329 (77.2) 21 (6.4) 130 (39.5) 178 (54.1) 37 ( 20.8)
= 1,796 1,490 (83.0) 1,342 ( 90.1) 83 (6.2) 388 (28.9) 871 (64.9) 369 (42.4)

X TR BISERERIUTER S D L0,
@ FUITEEDNLEL LI LT= 5oV TR SRR ki % i,
@ KIERA (AL, A2) 1T —RREILUEDOHIPAN TH 5 Z L D HER ST 7 (FRIRCER DO & 5 )5 &

X1
@ EFHZHIEIIM 6 AU 1 ERISHRIBEIZE (IRRZID) 42 7 KO A2 BHEHZ B 2 5% D
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2 BERILSIHBIFEREE
(1) HMpa2aiR CFPpk 25 4 12 A 31 HEHE)

T RK 23 AR SN G TR A
c EEPEZRU DEEMEERVY 16 61 (0 11 451 - ELVERSED 1 61, 2Lesss 9 B, I basey > 1 41)
< BE Aok 541 : 10

SR 17.322. 0%  (13-20 %) . BESEMMF 16,7219 5% (11-18 %)
o SEHIRERE 14.1£6. 6 mm (6. 0-33. 0 mm)

A VR 24 RS RTTHIAS
R UEMERR 50 B (AR 22 1 - FLEsRE 22 )

< Bk otk 20 1] = 30 5
o AR 17.0+2.8 4% (821 1%) . P MMF 14.8+2.6 5% (6-18 1%)
« SEHIRERE 14.6+8. 2mm (5.2-40.5 mm)

T VK 25 RSN R A
SR UEMERR 1061 (B 161 - FLEs 1B

« Bk otk 34 ;7 4]
o SEAAHEHS 15.54+2. 545 (11-19 5%) . ESKMEE12.9+2.5 5 (8-16 %)
« SRR 13.5%+6. 7mm (7. 3-30. 3 mm)

RR 2325 AREEAFE

o BN UIEMEERY 75 1] (0lT 34 f31) - ELMREER 151, L 32 fl, 1Ko fbdaseu 1 1)
- M etk 28 4l : 47 4]

SR 16.94+2.6 1% (821 1%) . P MEF14.712.6 5 (6-18 %)
« SRR 14.3%+7. 6 mm (5. 2-40.5 mm)

(2) MRS THEMEZRN LB TH ~ 72 75 Bl Fm, Mo

(Fpk 25 47 12 A 31 HEBITE, TR B &R Sz L lE &)

7 ORR 23 4E 3 H 11 HERSOFERNC L A0

ON)
20
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16

— oz

oxH

14
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8
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(3) RS X DM 72 LIPS D 75 1|00 HATHA A5 5
%Kﬁﬁ%ﬁﬁ%ﬁﬁbtﬁi3L&@L%)T%%@ﬁéﬂt@ﬁ24kf%éo%@5%
ImSv R D 5723 15 N (62.5%) L 70> TnD, 5% b, SIS E MR EOERSEEM AT L,
FEH LW Lo@E T,

EAXAFERHEDRDREMETAR

(A)
EHRE | map B 5B (7%)
(mSv) 0~5 6~10 11~15 16~18 &5t
5 ® 0 0 0 1 1
~0. 5K
S 0 1 1 3 5
5 0 0 3 1 4
~1. 0K 7
Z 0 1 0 4 5
g * 0 0 2 1 3
~1. 5K
. 0 0 3 1 4
5 * 0 0 1 0 1
~2. 0K &
z & 0 0 1 0 1
- EE: 0 0 6 3 9
=] =]
Z % 0 2 5 8 15
(4) MigA K ORPE 73 (ERk 25 45 12 H 31 A EIE)
mw>—% FHESD (BEEDEIE)
FTdx1 FT3x2 TSHsx3 Tgx4 T g Abxs TPOA b sx6
(ng/dL) (pg/mL) (e 1U/mL) (ng/mL) (1U/mL) (1U/mL)
HEME 0.8~1.9 x7 0.4~4.0 32.7 UF 28.0 K 16.0 K5
B O LB VT 1.2 + 0.2 (0. 0%) 3.4 + 0.5 (0. 0%) 1.3+ 0.7 (2.7%) 42.4 + 92.6 (34.7%) — (24. 0%) — (12. 0%)
Z D fth1, 4134 1.3+ 0.3 (1.4%) 3.7 +1.0 (1.6%) 1.9 + 14.2 (5. 9%) 32.0 + 178.2 (16. 9%) — (12.7%) — (9.8%
3ok (i g/day)
H/MVE 25% & hRE 75%1& RXE
B O LEMERE VT 42 142 238 366 6, 020
Z o1, 41140 24 120 195 360 35, 700

1 FT4-+-I— ROE 4 SOFRIRARLTE L, At RECIIEE. AR TR,

¥ 2 FT3---3— ROE 3 SOFRBARLEL, St KR CIIEE. AR IR,

¥ 3 TSH-: MDD FEAE S H TV D RLE L THIRIE~FRIEFA VE 2T L oS T 5. 16
AR TIEEE. S B oy CI R,

¥4 Tg(rAara7 Y ). FRFRLVE AN AEBTOWE, BIRIBNICZEICEET 5,
@ﬁ%ﬂﬁ%éhﬁ@}@ﬁﬁk%F$LTWﬁ@?5ﬁAumﬁ

5 Tghb--- VA mr a7l ATk 5 EAHUE BARC A RO CHEE,

6  TPOAb: - - ~YLA XX —8 LN HBERICKT L TOHCHUR, BAIHRC St R 795 TR,

T HEWEIIFR I LIRS,
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(5) THEPFRI s R PRk 25 4 12 A 31 HEHE)

EHZBFETHNIRERRE (EAEE LB XEED 3T

—RBRESDE | RRENSE| —RBREXR | _KRESDE [Eusu LEK | EEALLER
(N) (N) (%) (AN) Z0EHAN) | Buoza (%)

7 1 1/7 91 /7
JIZ BT 2,237 8 0.4 8 2 0. 09
BT Y 3,223 25 0.8 23 2 0. 06
AR & A 941 6 0.6 6 0 0. 00
ST 10, 657 52 0.5 48 2 0.02
FRED 10, 639 50 0.5 45 2 0.02
HAm 6, 373 33 0.5 26 3 0. 05
[ %5 By 810 4 0.5 3 0 0. 00
R 1,112 6 0.5 5 0 0. 00
= [ AT 2,221 12 0.5 11 1 0. 05
JIUA 275 4 1.5 4 1 0.36
R EBEMT 1,934 14 0.7 10 1 0. 05
EHT 924 3 0.3 2 0 0. 00
BEN 181 1 0.6 1 0 0. 00
Z D Mo 34 0 0.0 0 0 0. 00
INET 41,561 218 0.5 192 14 0. 03

X1 MEZEBRECEVTCEMROTENERBUETH - EIBIEED B L,
X2 EANBELABBEREEOISTHAUNT. ZREFCEVTHEREREZS T AR,

FERUAFETHNANEERZR (WVHEHEALZEE—THOMRDH)

—RBESZE | _RABRENZE ZRBER “REEZHE | BHLOLEM [ EMHA0LESE
(A) (N) (%) (N) BUHIHN) | BLoBEA %)

7 1 1/7 9 /7
wmE™ 47,068 275 0.6 257 12 0.03
N /N 8, 711 53 0.6 49 5 0. 06
A= 5,199 28 0.5 26 3 0.06
KEH 1,359 7 0.5 7 2 0.15
2B 54,120 472 0.9 401 21 0. 04
ZYTHT 1,806 12 0.7 10 0 0. 00
E & T 1,372 15 1.1 13 0 0. 00
KR 867 6 0.7 5 0 0. 00
=Pl 11,104 64 0.6 57 4 0. 04
75 480 A 3, 631 30 0.8 25 1 0.03
R I A 1,154 5 0.4 5 1 0.09
=&H 2,507 17 0.7 15 1 0. 04
WhEm 341 3 0.9 2 0 0. 00
INET 139, 239 987 0.7 872 50 0. 04
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TR FE T A RERHR

—RBREDDE | RRENSE| —KBREXR | _KRESDE [EMAL0LEER|EMHsL0LER
(N) (N) (%) (N) BOAHKA) | BUOEIS %)
7 1 1/7 i /7

Wh&mh 45, 860 381 0.8 292 8 0.02
=91l 10, 783 81 0.8 75 2 0.02
HES 4, 808 41 0.9 37 0 0. 00
EA AT 1,842 7 0.4 6 0 0. 00
5 i AT 1,038 7 0.7 7 0 0. 00
b B 717 2 0.3 0 0 0. 00
& W BT 2,229 7 0.3 1 0 0. 00
A JI BT 1, 966 8 0.4 0 0 0. 00
KRBT 733 0 0.0 0 0 0. 00
%I BT 992 12 1.2 3 0 0. 00
SERF 760 4 0.5 4 0 0. 00
A& BT 2,101 22 1.0 0 0 0. 00
L 1,103 4 0.4 0 0 0. 00
1B 481 3 0.6 0 0 0. 00
/INEF T 1,125 3 0.3 0 0 0. 00
EJIA 919 3 0.3 0 0 0. 00
o B BT 732 6 0.8 1 0 0. 00
Z Dt 10, 365 0 0.0 0 0 0. 00
INET 88, 5b4 591 0.7 426 10 0. 01

[ &zt [ 269 354 | 1.796 | 0.7 ] 1,490 | 74 | 0.03 ]

3 ¥ 23 FENU 24 FEEMBXIFRHEINOARZIZSICXS DEIMEED (FiTieEa=ED) DFRTE
[CDT
AR 26 -4 A ORI (2 [B1H O (2T, SRk 23 AR L ONFERK 24 47 B SEfE k5
METAOXEE T, FETHME (1 B1HORE) %x STV RWKERFIZ LT, TitARE
DEBYVBRERZRIT D2 & T, AMEREFERNCH KD IR 22 2T 5,
728, SRR 25 AEFESERERI R TIT A ORZBENT OV T, A%, RAESEMEIZMT 72 B AR
HSR 7= BRI S D TR E1T 9,

ESjii=]

(Tt 26 £5) 3A1TRGAD 3A 18R 3A19R80K) 3A 208K
eSSl [RETREE 52— RTILYUIL—REA] EESHBEE EEESHBEE
(TET#Y) (PR ™) (FEBAY) (fB&T) (fB&m)

ESjii=]

(Tt 26 £5) 3A24R8(A) 3A 258 3A 26 A0K) 3A27TAMR)
eSSl BUmHEEtRtE | AUTHEELERE | OWHOEHFB0S2-T« TEFAR—X
(TET#Y) (ABLLT) (BB BT Y (LVhET) R

SRATIRFH] - ZFAT 10 Bp~P1% 1HF, PR 2Ip~FRR S RFE T
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BEM
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TR
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B
AR
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H27. 4R H27.5R H27.6 R H27.7R H27.8R H27. 98 H27.103 H27.11 A H27. 128 H28. 183 H28. 28 H28. 3R
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a1
AT BI— SR EEBRR

FR23FE KA (B HEEL R KINED SR SER25% 12831 8B E

ZEH(A) 1D5BEH | BNABEE

deEY | T BBE FREBUNSDER(N) )
; BEEy | 2px
(N) L (%) FEEREBRINZR(%) X1 o0 (%)
pN
7 A = 1/7 0-57% [ 6-10#% | 11-154%|16-18%% 0 X2 /4
562 623 691 361
JIHR AT 2,403 2,237 34 93.1 95.9 98.6 96.0 776 61 2.7

25.1 278 30.9 16.1

906 855 913 549

SRITHET 3,645 3,223 181 88.4 89.6 9238 88.5 80.6 1,205 374
28.1 26.5 28.3 17.0
249 268 264 160

BREEAS 1,090 941 14 86.3 89.6 89.0 87.1 76.9 71 7.5

26.5 285 28.1 17.0

3,156 3,009 2,909 1,683
ST 12,630 | 10,657 842 85.1 85.9 88.1 88.2 73.9 3,449 324
296 28.2 273 14.9

2,566 3,006 3,298 1,770
FE™ 11,357 | 10,639 153 93.7 935 99.3 97.7 80.1 273 2.6
241 282 31.0 16.6

1,543 1,801 2,004 1,025
HA 7,081 6,373 59 90.0 89.8 994 96.6 69.4 71 1.1
242 28.3 314 16.1

195 210 286 119

IREFHT 1,077 810 52 75.2 76.5 84.0 82.2 53.1 163 201
241 259 36.3 14.7
270 309 342 191

REZERT 1,429 1,112 76 778 78.0 85.4 82.6 62.2 215 19.3

243 278 30.8 17.2

580 617 686 338

=Ry 2,940 2,221 228 75.5 75.5 84.1 71.3 61.3 643 29.0
26.1 278 30.9 156.2
68 92 69 46

JIARA 357 275 20 77.0 75.6 929 715 58.2 61 222
247 335 25.1 16.7
636 571 521 206

KRERT 2,386 1,934 174 81.1 81.7 89.9 84.2 58.2 441 228

329 295 26.9 10.7

283 238 269 134

WEEHT 1,204 924 113 76.7 77.1 80.4 80.3 65.0 475 51.4
30.6 258 29.1 145
43 54 57 27

BEMN 233 181 3 77.7 76.8 87.1 85.1 56.3 15 8.3
238 298 315 14.9
0 6 10 18

ZDMX3 34 34 0 100.0 0.0 100.0 100.0 100.0 2 5.9

0.0 17.6 294 529

11,057 ] 11658 | 12,319 6,627
INEE 47,766 | 41561 1,949 87.0 87.3 929 90.8 72.8 7,145 17.2
26.6 281 296 15.7

X1 ERICIESRERE. PRI EHREBONEE T 5 ERRE, FERICIXZZEADORERES
H0E,
X2 BEAKRE. BARESEHEHEXLEN COHBRRECSVDTHIRBEREEZZT-EBNBEED AL,
%Q ENfEELBH#XKIEZED 13 META LN T, ERE BV THRREREE ST A%
INEABE—ITRIRSINTWVBEIEDEDE, WERADREFRTEEH 100%IZR5RMGEDLH D,
.rﬁﬁﬁ$&23¢3ﬁ11aﬁﬁ®%®o



ER4EE EEIEHHA(WhEMF AL EE —FOMXDH) ERL25% 12331 BT

sgzy | TORAN) | mps ERERANELER(N) el e
(A s ERREERINR(%) 1 tEw | =22
Pre> _
7 4 1/7 0-5m% | 6-10%% | 11-15%|16-187% Yy X2 /4
13,158 | 13,615 | 13,688 6,607
BE™ 53,852 | 47,068 1,200 87.4 85.9 96.1 91.4 70.3 2,674 5.7

28.0 289 29.1 14.0
2,484 2,586 2617 1,024
AT 10,243 8,711 155 85.0 89.2 975 89.3 54.6 220 25

285 29.7 30.0 11.8
1,630 1,563 1,489 617
AE 6,147 5,199 106 84.6 86.1 97.8 88.0 57.2 138 2.7
294 30.1 28.6 11.9
445 394 383 137
REH 1,620 1,369 17 83.9 91.2 99.0 89.1 45.1 24 1.8

32.7 29.0 28.2 10.1
15,854 | 16,093 | 16,004 6,169
BRI 65,686 | 54,120 1,965 825 82.3 94.6 87.8 55.7 3,024 5.6
29.3 29.7 29.6 11.4
478 527 545 256
SATHT 2,068 1,806 29 87.8 90.7 97.2 92.1 64.5 32 1.8
26.5 29.2 30.2 14.2
343 388 439 202

= R T 1,667 1,372 27 88.1 90.5 97.7 93.0 65.4 20 1.5
25.0 28.3 32.0 14.7
289 284 218 76

REHS 1,070 867 13 81.0 94.4 99.0 77.9 38.6 21 2.4
333 328 25.1 8.8
3,061 3,208 3,474 1,361

=Pal 12,690 | 11,104 268 88.2 90.8 97.7 92.6 62.4 273 25

276 289 31.3 12.3
1,090 1,069 1,028 444
AT 4,021 3,631 79 90.3 94.6 98.2 93.5 65.3 82 2.3
30.0 29.4 28.3 12.2
346 344 308 156

SRIE R 1,299 1,154 13 88.8 95.3 975 91.4 63.4 15 1.3
30.0 29.8 26.7 13.6
687 721 732 367

=&HT 2,879 2,507 33 87.1 91.6 97.3 89.5 64.4 52 21
274 28.8 29.2 14.6
32 179 130 0

WhEM 342 341 0 99.7 100.0 99.4 100.0 0.0 0 0.0
9.4 525 38.1 0.0
39,797 | 40,971 | 41,065 | 17416

INE 163,264 {139,239 3,905 856.3 85.6 95.9 89.8 61.5 6,675 47

28.6 294 29.5 12.5

@ HEZEN>E, HELTWAERTHREESZLEAREIZDNTIE—EF. FREDRTETRTAIZ &5, 5L TLY
%0 TOESIBRREIZDONTIE, ITRER T RICEXLBEHEAIZHBET 5,

—10



FR25FE KRR Ea26F12831 BRI

=225 H =

sazy | ZPREN | gy EREEHELER () ORI R B

(A - (%) FWBEBAINR(%) X1 o A

EREEN
7 + PPl Ly [Toom [eciom [1-Tom 16188 5 X2 /4

13,268 | 14928 | 13,412 4262

WhET 61,834 | 45,860 268 74.2 771 93.7 76.2 38.3 927 2.0
28.9 32.6 29.2 9.3
3,470 3,868 2,700 745

BT 14828 | 10,783 0 72.7 80.2 95.7 68.3 29.7 85 0.8
32.2 35.9 25.0 6.9
1577 1,608 1,240 383

HBEM 6,798 4,808 24 70.7 79.7 90.7 67.3 31.8 188 3.9
32.8 33.4 25.8 8.0
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Proportion of Cancer Incidence (2009)
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Source) Ministry of Health & Welfare, Korea Central Cancer Registry, 2011

Relative Frequency of Cancer Deaths (2010)
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Source) STATISTICS KOREA, 2011
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Trends of Age-standardized Incidence Rates of Major Cancers : Male
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Trends of Age-standardized Incidence Rates of Major Cancers : Female
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Source) Ministry of Health & Welfare, Korea Central Cancer Registry, 2011
Note) ASR (Age-standardized rate) Standard population: Korean Mid-year population in 2010
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Age-specific Cancer Incidence Rates : Male (2009)
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Age-specific Cancer Incidence Rates : Female (2009)
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SEER Stat Fact Sheets: Thyroid Cancer

Expand All Collapse All
Statistics at a Glance Show Less -
e o5 [ ios0 | 1955 | i9s9 | 1995 | 1997 | 2001 | 205 |
» At a Glance 5'Y§:';_::;Tme 92.4% 92.8% 92.4% 93.3% 94.2% 95.3% 96.2% 97.3%
Estimated New 157 Percent Surviving
Cases in 2013 ED’EEG .
= 5 Years
% of All New 3.6% ;5:11:
Cancer Cases - o i
-u—}“' 1Mew Cases 97 7.“
-2 /6
Estimated 22 g =
Deaths in 2013 1,850 =g
. ]Deaths
5%, 1 B
;;afé‘lrl —s 0.3% 0 — — . HLIE~HLL:
B 1992 1995 2O 2005 2010

YEAR

Number of New Cases and Deaths per 100,000: The number of new cases of thyroid cancer was 12.2 per 100,000 men
and women per year. The number of deaths was 0.5 per 100,000 men and women per year. These rates are age-adjusted

and based on 2006-2010 cases and deaths.

Lifetinne Risk: Lifetime risk is the probability of developing or dying from a disease in the course of one's lifespan. Based
on the most recent data, approximately 1.1 percent of men and women will be diagnosed with thyroid cancer at some
point during their lifetime.

Prevalence of this cancer: There are an estimated 534,973 people currently living with thyroid cancer in the United
States.

http://seer.cancer.gov/
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Figure 1. Trends in Incidence of Thyroid Cancer (1973-2002) and Papillary Tumors by Size (1988-2002) in the United States
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Figure 2. Thyroid Cancer Incidence and Mortality, 1973-2002
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Conclusions

The increasing incidence of thyroid cancer in
the United States is predominantly due to the
increased detection of small papillary cancers.
These trends, combined with the known existence
of a substantial reservoir of subclinical cancer
and stable overall mortality, suggest that
increasing incidence reflects increased detection
of subclinical disease, not an increase in the true
occurrence of thyroid cancer.

Davies L and Welch HG. JAMA 2006;295:2164-2167.
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Cancer overdiagnosis: the diagnosis of a “cancer” that would
otherwise not go on to cause symptoms or death.
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Table 1. Estimated size of the disease reservoir for three cancers, the lifetime risk of death or metastatic disease, and the probability of
overdiagnosis where the entire disease reservoir detected

% With cancer Lifetime risk of death or Probability of overdiagnosis where entire
Cancer Population (disease reservoir) (a) metastatic disease* (b), %  disease reservoir detectedt (¢ =[a — bl/a), %
Prostate  Men older than 60 y 30-70 4 87-94
Thyroid Adults aged 50-70 vy 36-100 0.1 997999
Breast Women aged 40-70 vy 7-39 4 43-90

* The lifetime risk of death or metastatic disease was estimated by multiplying the lifetime risk of death reported by the Surveillance, Epidemiology, and End
Results program (10} by 1.33, which more than accounts for the small proportion of patients diagnosed with metastatic disease who die from other causes
(approximately 20%, 15%, and 10% of those with metastatic cancer of the prostate, thyroid, and breast cancer, respectivelyl.

t This estimate is a lower-bound estimate because lethal and/or metastatic cancers do not always arise from pravalent cancers {those contained in the disease
reservair) but also from incident cancers {those not contained in the disease reservoir).

Welch HG and Black WC. J Natl Cancer Inst 2010;102:605-613.
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2.0 vs. 1.7 /10,000 person-years

Cu rulaive M, of Daaths

0 5.8, 8 8 &

Andriole GL, et al. N Engl J Med 2009;360:1310-9.
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1,000 men aged 55 to 69 screened every 1 to 4 years for 10 years with a PSA test
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Source:
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NEUBOBLASTOMA SCREENING AT ONE YEAR OF AGE

FREMUT H. ScHILLING, M.D.,, CLAUDIA SPix, PH.D., FRank BERTHOLD, M.D., RuDoLF ERTTMANN, M.D.,

MaTtaLia Fense, M.D., Bareara Hero, M.D., GiseLa KL, PHD., JoHamnes Sanper, M.D., KERsTIN ScHwarz, M.D.,
JoERN TREUNER, M.D., ULricH ZoRN, PH.D., anD Joerc Micxaeus, M.D.

Copyrighe @ 2002 by cthe Mazsachusens Medical Socieny

VOLUME 348 ArriL 4, 2002

HNUMEBER 14

SCREENING OF INFANTS AND MORTALITY DUE TO NEUROBLASTOMA

WiLuam G. Wooos, M.D., Ru-MiE Gaa, M.D., JonamHan J. Swuster, PH.D., Lesue L. Rosson, PA.D.,

Marg BerwsTeiN, M.D., Sesils Wemzman, M.D., Greta Bumin, PA.D., Isas Levy, M.D., Joses Brossaro, M.D.,

Geoerrey Dovcuerty, M.D., Menper Tucuman, M.D., ano Beamaro Lemieux, M.D.

ABSTRACT
Background Meuroblastoma, the

extracranial solid tumor that ocow > oo .
hood, can be identified in the prec jjd_g wﬁﬁjb -

the detection of catecholamines int
ar, it iz unknown whether routine s
roblastoma reduces mortality dus t

Merbods Through their parants, w
ing for neuroblastoma at three week
of age to all 476,654 children born i
Ouebec, Canada, during a five-yes
1889, through April 30, 1994). The |
was 92 percent. The rate of death ¢
toma was determined and compan
in several unscreenad control popuruens worm uw-
ing the same pericd.

Resslts  Among children younger than eight years
of aga in the Quebec cohort, there were 22 deaths due
to neuroblastoma; the cumulative (+5E) mortality
rate due to neuroblastoma was 4. 78+ 1.14 per 100,000
children over a pericd of nine years. The standard-
ized incidence ratios for death due to neurcblastoma
for the Quebec cohort were 1.11 (85 percant confidence
interval, 0,64 to 1.92) as compared with a control group
in Ontario, Canada; 0.90 (95 percent confidence inter
val, 0.48 to 1.70) as compared with a control group in
Minnesota; 1.40 {85 percent confidence interval, 0.81
to 2.41) as compared with a control group in Florida;
and 0.96 (35 percent confidence interval, 0.56 to 1.66}
&5 compared with a contral group in the Greater Del-
awara Valley. The standardized mortality ratic for the
Ouebec cohort as compared with the rest of Canada
was 1.38 {85 parcent confidence interval, 0.85 to 2.30);
the odds ratio for the comparison with a cohort born
in OQuabec before the screening program began was
0.98 (85 percent confidence interval, 0.54 to 1.77).

Conclusions  Screening infants for neurcblastoma
does not appear to reduce mortality due to this dis-
easa. (N Engl J Med 2002;346:1041-6.)

Copyright @ 2002 Massachusetts Medical Society.

Woods WG, et al. NEJM 2002;346:1041-6.
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ApsTRACT

Backgrownd MNeuroblastoma is the second most
common type of childhood tumar. I is not known
whether screening for neuroblastoma at one year of
age reduces the incidence of metastatic disease or
martality due to neuroblastoma.

Merbods We offered urine screening for neuroblas-
toma at approximately one year of age to 2,581,188
children in & of 16 German states from 1995 to 2000.
A total of 2,117,600 eligible children in the remaining
states served as controls. We compared the twao
groups in terms of the incidence of disseminated dis-
ease and mortality from neuroblastoma.

Results A total of 1,475,773 children (61.2 percent
of those who were born between July 1, 1994, and Oe-
tober 31, 19939} underwent screening. In this group,
neuroblastoma was detected by screening in 149 chil-
dren, of whom 3 have died. Fifty-five children who
had negative screening tests were subsequenthy giv-
en a diagnosiz of neuroblastoma; 14 of these chil-
dren have died. The screened group and children in
the control area had a similar incidence of stage 4
neuroblastoma (3.7 cases per 100,000 screened chil-
dren [958 percent confidence interval, 2.7 to 4.7] and
- TTToTT ‘rols [95 percent confidence inter-
= 1 a similar rate of death among

slastoma (1.3 deaths per 100,000

AOY—=2 5 (1) I2RY % i s e,
BRIDETELT=0T DY, FE 11 ldren in the oo orcs
CEBDMRITEM DTz, 77t per 100000 chicren (92
IR MBANE D R — Tiienwho nod newmoblestone

> DEMEILEER,

by screening but who would not
liagnosis and treatment.

wrrersens  oee present findings do not support
the usefulness of general screening for neuroblastoma
at one year of age. (N Engl J Med 2002;346:1047-53.)
Copyright © 2002 Massachusetts Medical Socisty.

Schilling FH, et al. NEJM 2002;346:1047-53.
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A Halt to Neuroblastoma Screening in Japan

1o THE Epimor: Neuroblastoma is the most com-
mon form of malignant solid tumor during child-
hood. Japan is the only country in which mass
screening forneuroblastoma has been adopted as
a national policy, and the program has been con-
ducted since 1984. In 2001, urine samples from
1,170,662 infants six months of age (90.4 percent
ofeligible infants of that age in Japan) weretested
for homovanillic acid and vanilmandelic acid (me-
tabolites of catecholamines produced by neuro-
blastwma) by high-performance liquid chroma-
tography, and 180 cases of neuroblastoma were
detected.

The April 4, 2002, issue of the Journal included
reports of screening studies in Germany! and Can-
ada.? The German study used high-performance
liguid chromatography to screen infants one year
of age, and the Canadian study used thin-layer
chromatography, a less sensitive method, to screen
infants three weeks and six months of age. Neither
trial found that the screenings were associated
with a reduction in the rate of death due to neuro-
blastoma, ** and both resulted in substantial over-
diapgnosis of cases of neuroblastoma that would
not otherwise have become clinically evident.!3 The
findings of the wo trials disagreed with those of de-
seriptive and observational studies in Japan tharhad
suggested a reduction in the rate of death due to
neuroblastoma in association with the screening

1. Schilling FH, $pix C, Bernlold F, et al Meuroblsioma semen-
ig avome wearofage, N Engl ] Med 20402 346: 14 7-53.

2 Woods WG, GaoRN, Shuster I, etal Screening for Infuts and
mnrtality due tonewoblsioma, W Engl] Med 260, 346:1041-6.

3. Woods WG, Tuchman M, Robimson LL, et al A population-
based snndy of the wsefil ness of seroeni ng for peumblisoma. lan-
cet 1990348 16H3-7.

of six-month-old infants by high-peformance lig-
uid chromatography4
Because of these discrepancies, on May 28, 2003,
the Japanese Ministry of Health, Labor, and Wel-
fare organized a special committee to reconsider
the rationale for the current policy, with one of us
serving as the chairman and the other as a mem-
berofthe commitee. After four meetings, the com-
mittee published a report on August 14, 2003.5
Concluding that there was sufficient evidence that
the current method of screening led to overdiag-
nosis of neuroblastoma and that there was insuf-

ficient evidence that the program reduced the rate

of death from the disease, the committee recom-

ted acainst uation of —
the report. Consequently, the Ministry of Health,

Labaor, and Welfare decided to halt the program by
the end of fiscal year 2003 (March 2004). The Jap-
anese experence with neuroblastoma screening
underscores the importance of rigorous evalua-
tion of potential benefit and harm before a screen-
ing program is adopted as public policy.

Yoshitaka Teuhona, MDD

Tohoku University Graduate School of Medicine
Miyzgi 980-8575, Japan
ytsubono @metamedica.com

Shigeru Hisamichi, M.D.

Miyagi Cancer Center

Miyzgi 981-1293, Japan

4. Nishi M, Miyake H, Takeds T, Hanai |, Kiluehi ¥, Bilkasugi N.
Mass screening for neuroblastoma and morality in binh cobons.,
Int ] Cancer 1997 :71:552-5.

5. Report of e special commites o mass sereen ng fr mewn-
blastoma. (In b panese ) [Accessed Aprl 16, D, at hirp [
mhlwe o jpishingl 2O00A0E R0 14-2 Jaeml )

Cormespandence Coppright 2 2004 Momachuzetts Mediea Socisty.

AO)—=2J %, #iE s HafE
DBEEZMZEL-0T LT 774
SELDN DY EXICIYZEDET
BMNFDLT DEVIGRIE R+ 5
THH. F2T. RIARIE, RV —
=T DREEEELT-,

Tsubono Y and Hisamichi S. NEJM 2004;350:2010-11.
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